This paper describes the design and outcomes of implementing Preffi 1.0, a quality assurance instrument for health promotion (HP) interventions, among Dutch HP professionals. The Preffi instrument promotes a systematic way of working that is driven by evidence, which is expected to lead to high-quality projects and better outcomes. Implementation interventions included nationwide activities aimed at awareness of and positive attitudes toward the instrument, and an intensive 5-day programme for a self-selected sample aimed to enhance self-efficacy and use. Effects of the nationwide activities were measured in two independent representative samples of Dutch HP professionals (N 5 120 and 316, respectively), while a cohort design was used to measure the effects of the training programme. The Theory of Planned Behavior was used to guide both the interventions and the study. While the nationwide implementation activities raised awareness of Preffi and contributed to a more positive attitude towards the instrument, a significant increase in its use required a more intensive training programme. Attitude was especially influenced by the perceived value and necessity of a systematic approach, and the usefulness of the instrument. Health managers in The Netherlands failed to stimulate a systematic implementation of Preffi, even though the embeddedness of Preffi in the quality system of a HP team was found to be a major predictor of its implementation. The study showed that determinants of the implementation stages vary by stage.
Introduction
In the field of social and medical sciences, including health sciences, meta-analyses and reviews have found great differences in the extent to which programmes are effective, and have revealed many factors influencing the effectiveness of programmes, usually called effect predictors (Contento et al., 1995; Durlak and Welsh, 1997; Kok et al., 1997; Tobler and Stratton, 1997; Hosman and Llopis, 1999; Brown et al., 2000; Cuijpers, 2000; McKay, 2000) . New factors are constantly being explored and added. However, the available scientific knowledge about effectiveness and effect predictors is not utilized optimally in current practice-this is true for many sectors, including health promotion (HP) (Lomas, 1997; Shonkoff, 2000) . HP specialists frequently have a minimum of time available to develop prevention programmes. It is therefore of great benefit to them if knowledge about effect predictors is translated into practical guidelines to systematically increase the effectiveness of their work. There are many opportunities to increase effectiveness, since a project's overall effectiveness is influenced by many factors. The major factors in the field of HP were included in Preffi 1.0, the first version of the Health Promotion Effectiveness Fostering Instrument Molleman, 1999) .
Preffi is a set of guidelines for HP and prevention specialists, including 10 criteria with subcriteria that are regarded as essential for the quality and effectiveness of HP interventions. It was developed in 1994/1995 in close collaboration with HP researchers and practitioners.
The criteria follow the logical steps of a planning model: problem analysis, intervention development, implementation and evaluation. There is general consensus that systematic planning enhances effectiveness of interventions (Green and Kreuter, 1999; Bartholomew et al., 2001) . In addition, Preffi stresses the importance of contextual conditions and project management. Preffi invites users to assess projects against the various criteria, indicate points to be improved, prioritize them and achieve improvements. (See www.preffi.nl for more information about the criteria and subcriteria.)
This article discusses an outcome evaluation study of implementing Preffi 1.0 in Dutch HP practice between 1997 and 2000. The outcomes pertain to practitioners' use of Preffi and psychosocial predictors of its use. Changes in effectiveness of programmes based on Preffi use were not tested since the latter is very difficult to assess and beyond the scope of this study. In The Netherlands, the HP infrastructure consists of about 900 highly trained HP specialists in public health and mental health.
Theoretical basis for the implementation process of Preffi
Innovations or new products do not simply sell themselves. Large-scale introduction requires specific action and consideration. Theoretical and empirical insights into implementation originate from social science, organizational theory and economics. While current models each have their own emphasis, they share many features. A successful diffusion process must take account of a number of crucial characteristics or principles: strategic planning, target group segmentation and an intervention mix (Paulussen, 1994; Rogers, 1995; King et al., 1998; Bartholomew et al., 2001; Grol and Wensink, 2001; Oldenburg and Parcel, 2002; Steckler et al., 2002; Grimshaw et al., 2004) . Strategic planning involves a staged process to change the users' behavior: dissemination (awareness of Preffi), adoption (deciding whether or not to use it), use or implementation and maintenance (continuing to use it, at both personal and institutional levels). Similar stages of behavioral change are also used in other models including the Transtheoretical Model (Prochaska et al., 2002) . Stimulating the use of Preffi thus implies getting HP specialists to move on to the next stages of the diffusion process, and this calls for specific objectives and specific interventions for each stage.
The present study of the professionals' behavior in using Preffi was based on the Theory of Planned Behavior (Ajzen, 1988; Montano and Kasptzyk, 2002) . The 'intention' (to start using Preffi) and the 'behavior' (actually using it) in this model parallel the adoption and implementation stages in the above diffusion process. Attitude, social norm and self-efficacy in turn determine intention. These concepts from the Theory of Planned Behavior partly overlap the determinants that affect the progress of the diffusion process, i.e. the characteristics of the innovation itself, of the social and political context, of the receiver, and of the implementation strategy (Rogers, 1995) . Perceived characteristics of the innovation include attitudinal beliefs, such as usefulness. The social and political context involves aspects like the organization employing the HP specialist and its existing culture, which may stimulate or impede the use of Preffi. Characteristics of the receiver include professional experience and training as well as aspects like selfefficacy in using Preffi. The implementation strategy for Preffi is the main independent variable in the present study, hypothesized to influence awareness, knowledge of content, attitude, social norms, selfefficacy, intention and use. Other independent variables include aspects of the receiver (training Implementation of Preffi 1.0 level, years of experience) and of the sociopolitical context (type of organization).
After Preffi 1.0 was developed in 1994/1995, a number of implementation activities were carried out in 1995 and 1996. In 1997, funding was obtained for a 3-year systematic implementation programme. At the start of that programme a nationwide pre-test among HP specialists was carried out to formulate objectives and develop interventions. The strategy included two approaches: general interventions and an intensified programme (see Figure 1) . The intensified programme was developed in close collaboration with the target group.
The following research questions were formulated:
To what extent have potential users progressed through the stages of the Preffi implementation process (dissemination, adoption and use) over the period 1997-1999? Are there differences in the use of Preffi as a result of the general and the intensified intervention programme? What factors explain the use of Preffi?
Research method
At national level, a pre-test was performed in early 1997 and a post-test in late 1999, both using questionnaires, among two independent representative samples of potential users. In addition, data were gathered among participants of the intensified programme (see Figure 1) .
Originally, the national study was planned as a cohort study, but information identifying pre-test respondents got lost due to administrative problems associated with new staff and the installation of a new computer system. 
Samples

Nationwide assessments
For the pre-test a random sample of one-quarter of all Dutch HP specialists (n = 179) was drawn from a central register; 120 completed questionnaires were returned (67% response). In late 1999, the post-test questionnaire was sent to a random sample of half of all Dutch HP specialists (n = 490). In addition, the post-test questionnaire was sent to all participants of the intensified programme not included in the representative sample. Of the 490 questionnaires sent out, 454 went to the representative sample. Of the latter, 316 were returned (70%).
The representativeness of the two independent samples for the total population of HP specialists was tested by comparing, on a group level, the pretest data with the findings of a previous Trend Study into the characteristics of Dutch HP and prevention practitioners (Molleman and Nies, 1995) , and by comparing pre-and post-test data. Data were compared for type of organization, number of years of professional experience, and type and level of training.
The training level of the Dutch professionals is high, with three-quarters having at least a university degree. One-third of the sample had a specialized HP/ prevention training. The average number of years of experience in this type of work is around 8.2 years. Almost 30% of those participating in the post-test had been working for 3 years or less and were not working in this profession at the time of the pre-test.
Compared to the 1994 Trend Study, the pre-test sample had a higher average number of years of professional experience (P < 0.001). No other differences were found between the pre-test and the Trend Study, and no differences were found between the pre-and post-test samples.
Participants of the intensified programme
Data on most of the participants of the intensified programme were collected immediately before and 5-8 months after the programme. The pre-test for this group was in late 1998, while their post-test was combined with that of the general group. Data of 43 persons (67%) could be linked individually, as they participated in both the pre-test of the intensified programme and the general post-test. These 43 are not significantly different on any variable from the entire group who participated in the intensified programme. Additionally, 10 persons participated in the intensified programme and the post-test, but not in the pre-test, so the total response on the post-test of the intensified programme amounted to 53. These persons replaced, or were brought along by, colleagues who had filled out the pre-test questionnaire.
Post-test data revealed that participants of the intensified programme had a significantly higher training level than non-participants (P = 0.04). There were no significant differences between participants and non-participants for other background characteristics.
Instruments
National pre-test questionnaire
The pre-test questionnaire included three questions about background variables (type of organization, training, professional experience), a yes/no question on awareness of the existence of Preffi and a question assessing the extent to which respondents were familiar with its content (not studied, superficially studied, studied some parts thoroughly, studied the entire content thoroughly). The use of Preffi was assessed by having respondents choose from a number of options (not yet used, derived some ideas from it, derived many ideas from it or using it as a general guideline, fully mastered).
Psychosocial constructs were based on the Theory of Planned Behavior (Ajzen, 1991) : attitudes, subjective norms, self-efficacy and intention. Items were drafted using the experiences of Preffi users, which were systematically recorded during the development of Preffi . All of these questions used five-point scales. The internal reliability of each scale was tested by calculating Cronbach's a. Table I specifies the psychometric properties of the scales, with pre-test information in the left-hand part (items marked 'pre') and post-test information in the right-hand part.
At pre-test, attitudes about Preffi were assessed using 19 items. Factor analyses with varimax Implementation of Preffi 1.0 rotations showed that four useful subfactors were distinguishable within this attitude scale, together explaining 52.9% of the variance. See Table I for more information.
National post-test questionnaire
The post-test questionnaire included all constructs from the pre-test questionnaire. In addition, new insights prompted us to include some additional concepts and questions in the 1999 post-test. An additional question about the use of Preffi assessed the stage of behavioral change (Prochaska et al., 1992) . Also, four new questions were included about the use of Preffi within the team, combined into a 'team embeddedness' scale. Three questions assessed actual social support from the respondents' immediate environment (a = 0.81), whereas at pre-test expected support was measured. In addition, scales assessing attitudes, self-efficacy and intention were expanded with several questions. See Table I for more information. Unlike the pretest questionnaire, the post-test used 10-point scales for the questions. This was decided by a new staff member to improve variance. Attitudes about Preffi were assessed by 23 items (a = 0.81). Factor analyses with varimax rotations yielded four useful subfactors, which together explained 48.5% of the variance. The pre-and post-test attitude factors did not include exactly the same items, but roughly corresponded, as pre-test factors 1, 2 and 3 resembled post-test factors 2, 1 and 4, respectively. In view of the large number of missing values for attitude items, these analyses were conducted only for those who reported having used Preffi (based on the question about stage of change, n = 130). To reduce the number of missing values and increase the power of the various scales, we used mean substitution as a data imputation method. The number of imputed scores per scale did not exceed 25% of the total number of items on the scale.
Specific pre-test questionnaire for the intensified programme
Before the start of the intensified programme, we used a baseline assessment to collect various data. Background data, familiarity with the content, selfefficacy and social influence were assessed with the same questions used in the pre-test of the nationwide study. The use of Preffi was assessed by stage of change questions, as in the post-test. Intention was assessed by two questions (use in next 6 months, next project; a = 0.74). Attitude was assessed by four general attitude items also included in the pre-test (a = 0.65). See the items marked 'inten. prog.' in the left-hand part of Table I .
Data analysis
Data from the two independent samples in the preand post-test were compared at group level. Data from the pre-test of the intensified programme were linked to post-test data at individual level and analyzed as such.
In the post-test many respondents who had not yet worked with Preffi did not answer questions about attitudes, social norms, self-efficacy and intention. This explains the smaller number of respondents included in the post-test analysis. A probable cause was that the wording of these items unfortunately may have led non-Preffi-using respondents to consider these items not applicable to them (e.g. 'I use Preffi because...'). Missing values were as high as 50% for some items. The post-test data thus refer largely to those who reported having used Preffi in some way.
Pre-and post-test scores were compared by converting the pre-test data into 10-point scales, by changing the pre-test scores 1-5 into scores 2, 3.5, 5.5, 7.5 and 9. We used P < 0.05 as the significance level in two-sided tests.
Stepwise regression analyses were used to identify predictors of the intention and simultaneous logistical regression analyses for predictors of the various stages of implementation. Background characteristics (training, experience and organization) were converted into dummy variables to enable us to include them in the regression and logistical regression analyses. The cut-off point for the number of years of professional experience was 3 years. Since the number of institutions varied considerably per sector, effect coding was used for the type of organization.
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Results
Familiarity with and use of Preffi
Differences between pre-and post-test As Table II shows, significantly more respondents had heard of Preffi at the post-test compared to the pre-test (96 versus 76%), but respondents had not grown more familiar with its content. As for the type of use of Preffi, the number of HP specialists in the entire group who had derived some or many ideas from it or were using it as their general guideline had significantly increased, from 42 to 50%. This includes the 30% of HP specialists who had been working as such for 3 years or less at post-test and were probably not aware of Preffi at the start of their careers.
Influence of participation in the intensified programme
The findings in Table II also show that the significant differences between the pre-and post-test scores can almost entirely be attributed to participants of the intensified programme. Among nonparticipants there are no significant differences between pre-and post-test in the extent to which Preffi was used.
There were significant differences between participants of the intensified programme and nonparticipants in the degree of familiarity with the content of Preffi and in the extent to which they derived some or many ideas from it.
The post-test also assessed Preffi use in terms of stages of change. In 1999, 44% of the HP specialists were using Preffi, with 18% situated in the action and maintenance stages. Again, there were differences between those who did or did not attend the intensified programme (39 versus 83%, v 2 = 23.8, d.f. = 3, P = 0.000).
Trying Preffi had not induced any of the respondents to refuse to use it in the future, i.e. there was no relapse.
The right side of Table II presents the scores for participants of the intensified programme prior to and after participation. Table II shows a favorable Implementation of Preffi 1.0 shift for the levels of familiarity (P = 0.004) and stage of change (P = 0.015).
Attitude, support, self-efficacy and intention
Pre-test scores of all respondents (not in table) on attitudes, support, self-efficacy and intention were generally slightly favorable, ranging from 5.7 (attitude factor 4 'clarity of instrument') to 6.4 (intention) on a scale ranging from 1 to 10. An exception was attitude factor 1 'systematic approach' with a score of 7.6.
Differences between pre-test and post-test
Since at post-test it was mostly those respondents using Preffi who answered the determinant items,
we only compared the pre-test and post-test scores of users (see upper part of Table III) . Pre-test scores of users did not differ significantly from the entire pre-test sample. Post-test scores of Preffi users on attitude items were slightly more favorable, and the difference was significant for the subfactors 'systematic approach' and 'useful instrument'. The intention to use Preffi had also increased significantly, while the change in self-efficacy narrowly failed to reach significance (P = 0.052). As for social support, expectations at pre-test were moderately favorable, but post-test scores revealed hardly any actual social support. Immediate superiors and especially management were hardly reported to have stimulated Preffi use. 
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The post-test scores were almost the same for respondents who participated in the intensified programme and those who did not, with the exception of self-efficacy. Participants of the intensified programme gave a significantly higher score of 7.8 (P = 0.021) than in the pre-test.
Differences in scores before and after the intensified programme
Participation in the intensified programme produced sharp and significant increases in selfefficacy and intention (see bottom part of Table  III ). Actual social influence was significantly less than expected, except for immediate colleagues. Attitudes showed a significant reduction after the intensified programme, but remained favorable or at least neutral. Participants who had used Preffi had recognized that not all projects are suitable for Preffi analysis. Scores on the value of analyzing effects of intervention programmes had also fallen. Participants of the intensified programme assessed Preffi as less concrete than non-participants (P = 0.038, not in table).
Predictors of intention and use
We performed regression analyses to predict intentions and use from psychosocial and background characteristics. Because psychosocial items in the post-test questionnaire were answered mainly by Preffi users, prediction of intention was analyzed only for the pre-test sample. As Table IV shows, all psychosocial variables correlated significantly with intentions; this was much less the case for background characteristics. Due to correlations between potential predictor variables, not all these variables had a unique contribution to the prediction of intention. Multiple regression analysis revealed that intention was explained for 60%, with contributions from social influence, the attitude factor 'systematic approach', self-efficacy and the background variable professional experience.
Predicting use and the stages of change
Logistic regression analyses of the stages of change were carried out for the post-test sample of users.
These analyses yielded no significant finding when comparing contemplation, on the one hand, and preparation, use and maintenance, on the other. This makes sense, as nearly all data refer to users who have moved beyond contemplation.
However, use and maintenance of Preffi, compared to preparation, was explained by more positive scores on the attitude factor 'instrument', and by greater self-efficacy and team embeddedness. The distinction of preparation/use versus maintenance was solely explained by team embeddedness. See Table V .
Discussion
Before interpreting our findings we first want to comment on the methodological limitations of our study.
One major point is that the data acquired in this study are based on two successive, independent samples from the population of HP specialists, rather than two successive assessments in the same cohort. It is, however, reasonable to assume that both samples were representative of the total population. The only exception was in the larger than average number of years of professional experience in the Implementation of Preffi 1.0 pre-test sample. Since professional experience is a predictor of higher intention to use Preffi in the pretest sample, the pre-test findings may be more favorable than the real situation. This means that the estimation of effects is conservative. Although emphatically invited to fill in all questions in the questionnaire, a large group of respondents who had not yet worked with Preffi failed to complete many of the questions about determinants at post-test. As said before, this is probably due to the wording of items. The data presented here relate mostly to users.
Since the five-point scales used at pre-test were converted to 10-point scales to allow comparisons with post-test data, this comparison should be interpreted with some caution. Hence, we chose a conversion factor that takes this into account.
Our findings relate to self-reported use and do not reflect whether Preffi is actually being used as intended. It seems reasonable to assume [see also (Paulussen, 1994) ] that it will only to some extent be used as intended. Data published elsewhere confirm this, showing that Preffi users thought they were adequately applying the Preffi principles, even though this was only partially true (Molleman, 1999) .
The present study shows that a general, nationwide implementation strategy can yield a high level of familiarity, and a positive intention and attitude about using an instrument like Preffi. It does not, however, achieve an increase in actual use. We conclude that these general activities can achieve a basic level of awareness. Getting people to actually use Preffi requires more effort. Attending a few workshops or lectures on Preffi, as was done in our general strategy, was found not to be enough. In contrast, participating in the intensified programme did yield a significant increase in the actual use of Preffi. These findings are in agreement with those of other implementation studies (Brug et al., 2000; Grol and Wensink, 2001) .
A striking finding of our study is the lack of support for working with Preffi among the management of the organizations employing the HP specialists. Managers seem to regard working with Preffi as the HP specialists' own professional responsibility. In view of the major effect of social support and team embeddedness we found, such support could have had a very favorable influence. Future implementation efforts should pay more attention to embedding innovations in organizations and teams.
The pre-test measure we used to assess the use of Preffi (none, little, considerable, as a general guideline) was obviously not clear or precise enough, as it hardly revealed the influence of the various determinants. The stages of change model provided a better definition of the level of use. The logistic regression analysis of the post-test data provided useful indications of the determinants that were relevant in the various stages of the process. Team embeddedness, which is a stimulating environment, self-efficacy and perceived usefulness of the instrument were found to be important in the transition from preparation to action/maintenance, as was to be expected. The transition from preparation/action to maintenance was mainly affected by team embeddedness, underlining again the importance of institutionalization for permanent implementation. As for attitudes, items about the value of a systematic approach influenced intentions but not actual use; use was predicted by items about practical usefulness, which makes sense. Our findings support the view that an implementation process consists of a number of stages, each demanding its own approach in the implementation strategy, as was shown by the regression analyses. The research model used, based on the Theory of Planned Behavior and the stages of change concept, provided a useful frame of reference to structure and analyze this type of innovation process, and revealed important determinants.
The positive attitude towards Preffi slightly eroded with actual use. This may seem surprising, but has been reported before (Paulussen, 1994; Brug et al., 2000) , as the unrealistic optimism people may have felt before they actually tried it was dampened and reduced to realistic proportions.
Practical implications
The implementation process has revealed the value and necessity of developing such processes jointly with the target group. New interventions must be developed and applied in an ongoing process, in order to provide the target group with a sense of ownership of Preffi.
Implementation demands great effort and sufficient capacity, and is easily underestimated (Grol and Wensink, 2001; Oldenburg and Parcel, 2002) . Introducing a quality assurance instrument like Preffi requires a long-term investment, which can only be achieved by appointing a change agent who is constantly engaged in and feels responsible for the implementation. This aspect is often overlooked in ideas about implementation. Its consequences are far-reaching, as the supervisor must be able to continuously invest in the implementation process. This may clash with funding practices, in which institutions may largely depend on short-term project grants; this is true for the current Dutch situation.
The Preffi implementation process should continue to consist of a mixture of interventions, with complementing general and intensified approaches. More emphasis will have to be put on the intensified programme, which allows close collaboration with the user group.
Our study has revealed the importance of team embeddedness, whereas stimulation by management of the use of Preffi among HP specialists was found to be negligible. Hence, improvements can be expected from the use of an implementation strategy aimed at the management and the HP specialists' immediate superiors. Such a strategy should concentrate on their views and motives to improve the effectiveness of their organizations. Recently, Preffi was included in the quality assessment procedure of the Dutch national Health Inspectorate, which may add to its external recognition among management. Also, the Preffi Award has been extended with an award for the manager who best supports use of the instrument in his or her team or organization.
In addition to these implementation activities, the Preffi instrument itself will need to be further improved. Recently a new, updated and more refined version of Preffi was developed, based on increased knowledge about effectiveness and needs assessment among users in training courses, who asked for operationalization and norms Peters et al., 2003) . It is expected that this more precisely defined Preffi instrument can be more easily applied and that this will contribute to its implementation rate.
